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Distance Learning Certificate 
Networked Virtual Environments 
(NVE) 
New Outreach for MOVES Curriculum 




Provide four closely related MOVES courses as 
an integral distance learning certificate in 
Networked Virtual Environments 
•  MV3204 Extensible 3D (X3D) Graphics Intro 
•  MV4204 X3D Graphics for Advanced Modeling 
•  MV4474 Networked Virtual Environments 
•  MV3500 Networking for Modeling and 
Simulation 
NVE Certificate Synopsis 
Four top-quality distance-learning (DL) courses 
Provide instruction in the fundamental technical 
issues for authoring 3D objects and scenes 
Then connecting them together as a series of 
networked virtual environments (NVEs) 
Suitable for synchronous or asynchronous 
distance learning 
Students achieve one quarter of course work 
towards a MOVES masters degree 
Certificate abstract 
 The MOVES Networked Virtual Environments (NVEs) 
Certificate is a 4-course sequence that teaches students the 
fundamentals of building online virtual environments that 
utilize 3D graphics visualization, networked simulation and 
Web-based standards for interoperability.  Principles and 
practice are both emphasized through project-oriented 
courses that emphasize broad interoperability through Web-
based standards.  The Internet architecture is studied in 
the context of designing heterogeneous virtual 
environments for interaction, experimentation and 
evaluation of distributed activity, both by humans and 
computational processes. 
Prior work:  Modeling and Simulation 
Management Certificate 
Together with Systems Engineering Department 
•  MV/SE3101 Introduction to M+S in DoD 
•  SE3420 M+S in Acquisition I 
•  SE4420 M+S in Acquisition II 
•  MV4460 Management of M+S 
Sponsored by Navy Modeling and Simulation 
Office (NMSO) 
Prerequisite:  basics of acquisition management 
 
Pedagogical goals 
Web standards and internet-based technologies are 
emphasized throughout, including Extensible 3D 
(X3D) Graphics, XML and HTML 
Evaluate prominent networking technologies including 
sockets, Distributed Interactive Simulation (DIS) 
protocol, High-Level Architecture (HLA) products, and 
XMPP Chat standard 
Examine case studies on prominent virtual environment 
technologies such as Delta3D, Second Life and NVE 
technologies used by the Federal Consortium of 
Virtual Worlds (FCVW) 
Curriculum goals 
Increase student enrollment, expose more 
officer and civilian students to MOVES 
Encourage further enrollment in MOVES degree 
Build opportunity to establish a shortened 
resident MOVES curriculum 
Improve MOVES utilization of NPS distance-
learning CED3 support capabilities 
Further expose video-production techniques for 
rapidly putting courses online  
 
Degree goals 
Can we reduce in-Monterey “seat time” for 
MOVES students to less than 2 years? 
•  M+S Management Certificate = 1 quarter 
•  Networked VEs Certificate = 1 quarter 
•  4 quarters of MOVES core, specialty courses 
•  No JPME requirements 
•  So yes, conceivable, POC Dr. Mathias Kolsch 
Intended audience, prerequisites 
Interested in opening up graduate-school 
registration and admission to MOVES courses 
widely, both for military and civilian students 
Students must meet the following prerequisites: 
•  X3D authoring courses have no prerequisites 
•  Networked programming courses require 
basic programming skills, Java C++ or other 
•  Graduate enrollment from any other degree 
program is permitted 
 
 
Certificate courses 1, 2 
MV3204, X3D Computer Graphics Modeling for 
Web Authors.  Fully developed. 
MV4205, Advanced X3D Authoring & Modeling.  
Fully developed. 
•  Production-quality video, 1200 slides, 3000 
examples, X3D-Edit authoring tool all online 
under open-source license. 
•  1st  course:  students build project of interest 
•  2nd course:  visualization chapter for thesis 
Certificate course 3 
MV4474, Networked Virtual Environment 
Systems.  Slidesets, examples, jointly taught. 
•  Moodle Integrated Synchronous Teaching/
Conferencing (MIST/C) Tool 
•  Networked Education Ware (NEW) evolved 
•  Whiteboard/presentation/audio/chat/video sharing 
•  Class recordings can be played back on demand 
•  Many years success taught jointly NPS, GMU 
by Dr. Mark Pullen, chair GMU C4I Center 
Certificate course 4 
MV3500, Internetwork Programming for Virtual 
Environments 
•  Course slidesets thorough, hands-on projects 
•  Some additional preparation needed to cover 
diverse NVE case studies of interest 
•  Further work is needed to prepare for DL and 
online instruction, evaluation in progress 
Successful, research associate Don McGregor 
Textbooks 
Brutzman, Don and Daly, Leonard, X3D Graphics 
for Web Authors, Morgan Kaufmann, 2009, 
required.  http://x3dGraphics.com.  
Steed, Anthony and Oliveira, Manuel, Building 
Networked Games and Virtual Environments, 
Morgan Kaufman, 2010, required 
http://www.NetworkedGraphics.org 
Singhal, Sandeep and Zyda, Michael, Networked 
Virtual Environments: Design & Implementation, 
ACM Press/Addison Wesley, 1999.  Optional. 
Online preparation 
X3D courses: 
•  1200+ slides, 250+ examples, authoring tool, 
also complete course videos online 
•  Have established NPS Sakai learning portal 
NVE course 
•  Taught from George Mason University (GMU) 
successfully for years, MIST/C recordings 
Networked simulation course 
•  Refactoring work in progress 
NPS Sakai learning portal  
http://cle.nps.edu  
GMU Moodle MIST/C site 
https://netlab.gmu.edu/MISTC  




Approved costs are significant but feasible 
•  Per-student cost is $2500/course 
•  25 students for each distance learning course 
•  Sponsoring a full cadre:  $250K 
Numerous other certificates supported at NPS 
•  Lessons-learned review in progress 
•  Sometimes mixed class with resident students 
 
Next steps 
We need your help! 
•  Please tell us how to enroll and include your 
colleagues and students 
•  Running experimental version of X3D course 
for undergraduates this quarter 
We are inviting sponsors to fund course cadres 
•  Requests and redirects welcome 
Contact 
 




Code USW/Br, Naval Postgraduate School 
Monterey California 93943-5000 USA 
1.831.656.2149 voice 
1.831.656.7599     fax     
TODO 
Example screen snapshots from course slides 
Video examples 
